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Abstract 
This paper presents a fully automatic segmentation of brain lesions from diffusion-weighted magnetic 
resonance imaging (DW-MRI or DWI). The lesions are infarction, hemorrhage, tumor and abscess. Pre-
processing stage is performed for intensity normalization, background removal and intensity 
enhancement. Then, split and merge algorithm is designed. Several statistical features are discussed and 
evaluated to select the best feature as homogeneity criteria. Lesions are segmented by merging the 
homogenous regions according to the selected criteria. This process produces blocky lesion region. Then, 
histogram thresholding is acquired to automate the seeds selection for region growing process. The region 
is iteratively grown by comparing all unallocated neighboring pixels to the seeds. The difference between 
pixel's intensity value and the region's mean is used as the similarity measure. The proposed segmentation 
technique has been validated by using misclassified area (MA), false positive rate (FPR), false negative 
rate (FNR), mean absolute percentage error (MAPE) and pixel absolute error ratio (r err), and compared 
with previous methods. The result shows that automatic region growing method can successfully segment 
the lesions and is suitable for analysis and classification of DWI. 
